1/ I — ^ 



PATENT ABSTRACTS OF JAPAN 



R3 



(1 DPublication number : 10-267149 
(43)Date of publication of application : 09.10.1998 



(51)Int.CI. 


F16K 27/06 






F16K 5/00 




(21)Application number 


:09- (71)Applicant 


: NIPPON PILLAR 




073322 


PACKING CO LTD 


(22)Date of filing : 


26.03.1 997 (72)Inventor : 


NISHIO KIYOSHI 



(54) VALVE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce 
the number of part items, improve the 
assembling workability, and reduce cost in 
a resin valve provided with a rotary 
member having a valve stem and a rotary 
valve part, and a valve body holding the 
rotary member so that it can be slidably 
and rotatably sealed. 
SOLUTION: The valve is provided with a 
rotary member 5 having a valve stem 51 
and a rotary valve part 52, and a valve 
body 6 holding the rotary member 5 
rotatably. The inner surface 65 of the 
valve body 6 and the outer surface 54 of 

the rotary member 5 are lapped one over the other so that they can be 
slidably sealed. With this valve, the rotary member 5 is set in a metal 
mold as a core, and molding resin is poured into a molding space around 
the core, and the valve body 6 is integrally injection-molded with 
synthetic resin. As material for the rotary member 5 and the valve body 
6, PTFE or PFA can be suitably used. 
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[JP,10-267149,A] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim l]the whole of an outside surface which was provided with a valve body formed 
with an integral- moulding object of a synthetic resin characterized by comprising the 
following, and was covered with the above-mentioned internal surface of the 
above-mentioned valve body in an internal surface and the above-mentioned rotating 
member of the above-mentioned valve body sealing slidably overlapping valves. 
A rotating member which has a valve rod and the rotary valve part provided with a 
communicating path. 

An entrance road and an exit passage which hold this rotating member to a 
circumference of that axis enabling free rotation and in which free passage interception 
is carried out by rotation of the above-mentioned rotary valve part in the 
above-mentioned communicating path. 

[Claim 2]A valve which the above-mentioned rotating member indicated to claim 1 
currently formed with an integral- moulding object of a synthetic resin which has the 
above-mentioned valve rod and the above-mentioned rotary valve part provided with 
the above-mentioned communicating path. 

[Claim 3]A valve indicated to claim 1 or claim 2 in which a circular flange is provided in 
shaft- orientations pars intermedia of a valve rod of the above-mentioned rotating 
member, and a circular recessed groove section which holds the above-mentioned flange 
to the above-mentioned internal surface of the above-mentioned valve body enabling 
free sliding rotation is provided. 

[Claim 4]To each with an outside surface of the above-mentioned rotating member 
which overlaps an internal surface and an internal surface of the above-mentioned 
valve body. A valve indicated to claim 1 slidably stuck to an annular seal material 
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provided with elasticity by which a reentrant which has two incomes mutually and 
forms a circular closed space possessed, and housing and holding was carried out to the 
whole peripheral wall surface of the above-mentioned closed space in the closed space, 
claim 2, or claim 3. 

[Claim 5]Housing and holding of the annular seal material which the above-mentioned 
valve body is provided with a body which holds the above-mentioned valve rod of the 
above-mentioned rotating member enabling free rotation, and a concave which encloses 
the above-mentioned valve rod in an end face inner periphery of this body is provided, 
and equips this concave with elasticity is carried out, and. A valve indicated to claim 1 
which has a presser foot part which the above-mentioned body is equipped [ presser foot 
part ] with a cap body, and this cap body compresses [ presser foot part ] the 
above-mentioned annular seal material, and sticks that annular seal material to a 
peripheral face of the above-mentioned valve rod, and a groove face side of the 
above-mentioned concave slidably, claim 2, claim 3, or claim 5. 

[Claim 6] A valve which indicated whether the melting point of material which forms the 
above-mentioned rotating member would be equivalent to the melting point of a 
synthetic resin which forms the above-mentioned valve body to claim 1 higher than it, 
claim 2, claim 3, claim 4, or claim 5. 

[Claim 7]A valve indicated to claim 2 with larger molding shrinkage of a synthetic resin 
which forms the above-mentioned valve body than molding shrinkage of a synthetic 
resin which forms the above-mentioned rotating member, claim 3, claim 4, claim 5, or 
claim 6. 

[Claim 8] A valve indicated to claim 2 currently formed with a synthetic resin with same 
above-mentioned rotating member and above-mentioned valve body, claim 3, claim 4, or 
claim 5. 

[Claim 9] The above-mentioned rotating member is formed with material chosen from 
PTFE, ceramics, and metal, A valve which the above-mentioned valve body indicated to 
claim 1 currently formed with one kind of synthetic resin chosen from PFA, PP, PE, PPS, 
PEEK, PES, PA, and POM, claim 3, claim 4, claim 5, claim 6, or claim 7. 
[Claim 10] Set to a metallic mold by using as the 1st core a rotating member which has a 
valve rod and the rotary valve part provided with a communicating path, and. By 
setting the 2nd core for forming an entrance road and an exit passage to the 
above-mentioned metallic mold, and pouring molding resin into molding space around 
the 1st core of the above, and the 2nd core of the above, A manufacturing method of a 
valve carrying out injection molding of the valve body which has the above-mentioned 
entrance road and the above-mentioned exit passage which hold the above-mentioned 
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rotating member to a circumference of the axis enabling free rotation and, in which free 
passage interception is carried out by rotation of the above-mentioned rotary valve part 
in the above-mentioned communicating path to one with a synthetic resin. 
[Claim 11] A manufacturing method of a valve which the above-mentioned rotating 
member indicated to claim 10 currently formed with an integral- moulding object of a 
synthetic resin which has the above-mentioned valve rod and the above-mentioned 
rotary valve part provided with the above-mentioned communicating path. 
[Claim 12]A manufacturing method of a valve indicated to claim 10 or claim 11 which a 
semicircular-grooves-like reentrant possesses in an outside surface of the 
above-mentioned rotating member set to the above-mentioned metallic mold as the 1st 
core of the above, and by which housing and holding of the half by the side of inner 
circumference of an annular seal material of a round cross section is carried out to the 
reentrant. 

[Claim 13]A manufacturing method of a valve which indicated whether the melting 
point of material which forms the above-mentioned rotating member would be 
equivalent to the melting point of molding resin poured into the above-mentioned 
molding space to claim 10 higher than it, claim 11, or claim 12. 

[Claim 14]A manufacturing method of a valve indicated to claim 11 with larger molding 
shrinkage of molding resin poured into the above-mentioned molding space than 
molding shrinkage of a synthetic resin which forms the above-mentioned rotating 
member, claim 12, or claim 13. 

[Claim 15] A manufacturing method of a valve indicated to either claim 11 which is the 
synthetic resin as a synthetic resin which forms the above-mentioned rotating member 
with same molding resin poured into the above-mentioned molding space or claim 12. 
[Claim 16]The above-mentioned rotating member is formed with material chosen from 
PTFE, ceramics, and metal, A manufacturing method of a valve which molding resin 
poured into the above-mentioned space indicated to claim 10 which is one kind of 
synthetic resin chosen from PFA, PP, PE, PPS, PEEK, PES, PA, and POM, claim 12, 
claim 13, claim 14, or claim 15. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a valve and its manufacturing method. 
[0002] 

[Description of the Prior Art]the rotating member which has a valve rod and a rotary 
valve part — a valve body — sliding — it being held pivotable and, The valve by which 
free passage interception is carried out is known, for example as a rotary valve in the 
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entrance road which the communicating path provided in the above-mentioned rotary 
valve part possesses in the above-mentioned valve body by rotation of the 
above-mentioned valve rod, or the exit passage. The structure of this kind of 
conventional valve is shown in drawing 9 . 

[0003]In the valve of the figure, the rotating member 1 is formed by combining two 
members of the valve rod 1 1 and the spherical rotary valve part 12. 
The communicating path 13 is established in the rotary valve part 12, and the valve 
rod 1 1 and the rotary valve part 12 are made from synthetic resins, such as a 
fluoro-resin, by each. 

The valve body 2 is formed by combining two members of the main body 21 and the 
subbody 22. 

For example, the entrance road 23 is established in the subbody 22, and the exit 
passage 24 is established in the main body 21, respectively. 

These main bodies 21 and subbodies 22 are made from synthetic resins, such as 
fluorine resin, by each. The valve seat 25 is arranged between the valve body 2 and 
the rotary valve part 12, and the seal ring 26 is arranged between the valve body 2 and 
the valve rod 1 1 . This seal ring 26 is pushed against the seal seat 1 4 by the side of the 
valve rod 1 1 by the seal presser foot 3 made from synthetic resins, such as fluorine 
resin. The seal ring 27 is arranged also between the main body 21 and the subbody 22. 
When the entrance road 23 and the exit passage 24 are intercepted by the rotary 
valve part 12, or while the entrance road 23 and the exit passage 24 are open for free 
passage by the communicating path 13, the above-mentioned valve seat 25 and the 
seal rings 26 and 27 are required in order to prevent disclosure of a fluid. In drawing 9 , 
31 shows the handle for operation, the gland for seal presser-foot 3 in 32, and the 
gland for a pipe presser foot in 33 and 34, respectively. 
[0004] 

[Problem(s) to be Solved by the Invention]In the conventional valve shown in drawing 
9, in order to form the rotating member 1 and the valve body 2 by two members, 
respectively and to secure sealing nature, the valve seat 25, the seal rings 26 and 27, 
etc. are used. Therefore, many parts which constitute it from a conventional valve 
were needed, the number of assemblers increased, and also advanced assembly art 
was needed for sealing nature reservation, and there were many problems at 
assembly-operation nature or a cost aspect. 

[0005]This invention is made in view of the above situation, and is a thing. 

There are few purposes and they are providing the valve excellent in the productivity 

and economical efficiency, and its manufacturing method. 
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[0006] 

[Means for Solving the Problem]A rotating member in which a valve concerning this 
invention has a valve rod and the rotary valve part provided with a communicating 
path, Hold this rotating member to a circumference of that axis, enabling free rotation, 
and it has a valve body formed in the above-mentioned communicating path by 
rotation of the above-mentioned rotary valve part with an integral-moulding object of 
a synthetic resin which has an entrance road and an exit passage by which free 
passage interception is carried out, an internal surface of the above-mentioned valve 
body, and the whole of an outside surface covered with the above-mentioned internal 
surface of the above-mentioned valve body in the above-mentioned rotating member 
— sealing — it overlaps slidably. 

[0007]This valve can be made easily and economically with a manufacturing method of 
a valve concerning this invention method. Set this manufacturing method to a metallic 
mold by using as the 1st core a rotating member which has a valve rod and the rotary 
valve part provided with a communicating path, and. By setting the 2nd core for 
forming an entrance road and an exit passage to the above-mentioned metallic mold, 
and pouring molding resin into molding space around the 1st core of the above, and 
the 2nd core of the above, Injection molding of the valve body which has the 
above-mentioned entrance road and the above-mentioned exit passage which hold 
the above-mentioned rotating member to a circumference of the axis enabling free 
rotation and, in which free passage interception is carried out by rotation of the 
above-mentioned rotary valve part in the above-mentioned communicating path is 
carried out to one with a synthetic resin. 

[0008]Since a valve body is formed with an integral-moulding object of a synthetic 
resin, as for a valve made by a manufacturing method of a valve concerning a valve 
and this invention method concerning this invention, a valve body comprises one part, 
an internal surface of a valve body and an outside surface of a rotating member 
covered with it — sealing, since it overlaps slidably, Sealing nature is secured by lap 
part of an internal surface of a valve body, and an outside surface of a rotating 
member in spite of not using a valve seat or a seal ring which were explained at the 
beginning. 

[0009]In a manufacturing method of a valve concerning a valve and this invention 
method concerning this invention, the above-mentioned rotating member, When what 
is formed with an integral-moulding object of a synthetic resin which has the 
above-mentioned valve rod and the above-mentioned rotary valve part provided with 
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the above-mentioned communicating path can be used and it is made such, a rotating 
member as well as the above-mentioned valve body comprises one part. 
[0010]In a valve concerning this invention, a circular flange is provided in 
shaft-orientations pars intermedia of a valve rod of the above-mentioned rotating 
member, If it is possible to adopt composition that a circular recessed groove section 
which holds the above-mentioned flange enabling free sliding rotation is provided in 
the above-mentioned internal surface of the above-mentioned valve body and it is 
made such, Since area of a lap part of an internal surface of a valve body and an 
outside surface of a rotating member increases according to a lap side of the 
above-mentioned flange and the above-mentioned recessed groove section, sealing 
nature improves so much. Since the above-mentioned flange and the 
above-mentioned recessed groove section are engaged in an axial direction of a 
rotating member, extract prevention of a rotating member is achieved. 
[001 1]In a valve concerning this invention, to each with an outside surface of the 
above-mentioned rotating member which overlaps an internal surface and an internal 
surface of the above-mentioned valve body. A reentrant which has two incomes 
mutually and forms a circular closed space can possess, and composition of being 
slidably stuck to an annular seal material provided with elasticity by which housing and 
holding was carried out to the whole peripheral wall surface of the above-mentioned 
closed space in the closed space can be adopted. Thus, if it sets, sealing nature 
between a rotating member and a valve body will be further raised by annular seal 
material. In a manufacturing method of a valve which requires a valve of such 
composition for this invention, Making easily and economically is possible by a 
semicircular-grooves-like reentrant's making an outside surface of the 
above-mentioned rotating member set to the above-mentioned metallic mold as the 
1st core of the above possess, and carrying out housing and holding of the half by the 
side of inner circumference of an annular seal material of a round cross section to the 
reentrant. 

[0012]The above-mentioned valve body is provided with a body which holds the 
above-mentioned valve rod of the above-mentioned rotating member enabling free 
rotation in a valve concerning this invention, Housing and holding of the annular seal 
material which a concave which encloses the above-mentioned valve rod is provided 
in an end face inner periphery of this body, and equips this concave with elasticity is 
carried out, and. . Have a presser foot part which the above-mentioned body is 
equipped [ presser foot part ] with a cap body, and this cap body compresses 
[ presser foot part ] the above-mentioned annular seal material, and sticks that 
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annular seal material to a peripheral face of the above-mentioned valve rod, and a 
groove face side of the above-mentioned concave slidably. If composition to say can 
be adopted and is made such, sealing nature between a valve rod and a body of a valve 
body will be further improved by operation of an annular seal material. 
[001 3]If the melting point of material which forms the above-mentioned rotating 
member is equivalent to the melting point of molding resin poured into the 
above-mentioned molding space or higher than it in a manufacturing method of a valve 
concerning this invention, There is no possibility that a valve body fabricated in the 
molding space may weld to the above-mentioned rotating member set to a metallic 
mold as the 1st core, or there is little the fear, therefore — a valve is promptly 
obtained by shaping of a valve body, and, as for such a valve, a rotating member is held, 
enabling free rotation to a valve body — moreover — an internal surface of a valve 
body, and an outside surface of a rotating member — sealing — it becomes the 
slidably overlapping things. Here, if ceramics and metal besides a synthetic resin are 
used, ** will be made to material which forms a rotating member. 
[0014]In a manufacturing method of a valve of this invention with which an 
integral-moulding object of a synthetic resin is used for the above-mentioned rotating 
member set to a metallic mold as the 1st core, it is more desirable than molding 
shrinkage of a synthetic resin which forms the above-mentioned rotating member for 
molding shrinkage of molding resin poured into the above-mentioned molding space to 
be large. If molding shrinkage of a synthetic resin which forms a rotating member, and 
molding resin of a valve body is provided in such a relation, the sealing nature of a lap 
part of an internal surface of a valve body and an outside surface of a rotating member 
will increase further by contraction after shaping of a synthetic resin which forms a 
valve body. Therefore, a valve made by this method demonstrates high sealing nature. 
Molding shrinkage of a synthetic resin or molding resin is contraction before and 
behind shaping accompanying hardening after carrying out injection molding by the 
resin. 

[0015]In a manufacturing method of a valve of this invention with which an 
integral-moulding object of a synthetic resin is used for the above-mentioned rotating 
member set to a metallic mold as the 1st core, it is possible to use molding resin 
poured into the above-mentioned molding space as the same synthetic resin as a 
synthetic resin which forms the above-mentioned rotating member. 
[0016]In a manufacturing method of a valve of this invention, The above-mentioned 
rotating member is formed with material chosen from PTFE, ceramics, and metal, and 
one kind of synthetic resin chosen from PFA, PP, PE, PPS, PEEK, PES, PA, and POM 
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can be used as molding resin poured into the above-mentioned molding space. 
Polytetrafluoroethylene resin and "PFA" "PTFE" A perfluoro-alkoxy fluoro-resin, As 
for "PP" f polyethylene resin and "PPS" polypropylene resin and "PE" Polyphenyl 
sulfide resin, As for polyether ether ketone resin and "PES", polyamide resin and 
"POM of polyether sulfone resin and "PA"" are [ "PEEK" ] the abbreviations for 
polyacetal resin. Above, "ceramics", aluminum 2 0 3 and SiC are contained. 
[0017] 

[Embodiment of the Invention]One gestalt of operation of the valve concerning this 
invention is expressed to drawing 1 with drawing of longitudinal section. In this valve, 
the rotating member 5 becomes with the integral-moulding object of PTFE provided 
with the cylindrical valve rod 51 and the spherical rotary valve part 52, and the rotary 
valve part 52 is equipped with the communicating path 53 which intersects 
perpendicularly with the axis of the above-mentioned rotating member 5. That outside 
surface 54 is formed by the peripheral face 54a of the rotary valve part 52, and the 
peripheral face 54b of the valve rod 51 in this rotating member 5. The valve body 6 
becomes with the integral-moulding object of PFA provided with the body body part 

61 which is supporting the above-mentioned rotary valve part 52 from under, the body 

62 which is projected from this body body part 61, and encloses the above-mentioned 
valve rod 51, and the sleeve parts 63 and 64 projected before and behind the 
above-mentioned body body part 61. That internal surface 65 is formed by the inner 
skin 65a of the body body part 61, and the inner skin 65b of the body 62 in this valve 
body 6. And the inner skin 65a of the above-mentioned body body part 61 overlaps 
the outside surface 54a of the above-mentioned rotary valve part 52, and the inner 
skin 65b of the above-mentioned body 62 overlaps the peripheral face 54b of the 
above-mentioned valve rod 51. In other words, the internal surface 65 of the valve 
body 6 overlaps the whole outside surface 54 covered with the internal surface 65 of 
the valve body 6 in the rotating member 5. as for the overlapping state in this case, 
the rotating member 5 receives the valve body 6 — sealing — it is in a slidable state. 
The rotating member 5 is held with the valve body 6 at the circumference of the axis, 
enabling free rotation. 

[0018]In the above-mentioned body body part 61, the entrance road 66 and the exit 
passage 67 possess, and free passage interception of these passages 66 and 67 is 
carried out by rotation of the above-mentioned rotary valve part 52 in the 
communicating path 53. 

[0019]The pipe connection members 71 and 72 which become with a fluorine 
resin-molding object, respectively are accommodated in the two above-mentioned 
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sleeve parts 63 and 64, and the passages 73 and 74 which are open for free passage 
to the entrance road 66 above-mentioned to each of those pipe connection members 
71 and 72 or the exit passage 67 possess. And the female screw parts 68a and 69a of 
the glands 68 and 69 for a pipe presser foot which become the external threaded 
sections 63a and 64a provided in the above-mentioned sleeve parts 63 and 64 with a 
fluoro-resin are thrust. 

[0020]The handle 55 for operation is attached to the upper bed of the valve rod 51 of 
the rotating member 5, and if this handle 55 is rotated, the rotating member 5 will 
rotate. 

[0021 ]In the valve shown in drawing 1 , the material which forms the rotating member 5 
is PTFE, and the synthetic resin which forms the valve body 6 is PFA. Therefore, the 
melting point of the material which forms the rotating member 5 is higher than the 
melting point of the' synthetic resin which forms the valve body 6. The molding 
shrinkage of the synthetic resin which forms the valve body 6 is larger than the 
molding shrinkage of the synthetic resin which forms the rotating member 5. 
[0022]In this valve, neither the rotating member 5 used for it nor the valve body 6 is 
what combined several kinds of members, and each is really formed as a thing. 
Therefore, this valve is constituted by two parts of the one rotating member 5 and the 
one valve body 6. the internal surface 65 of the valve body 6 and the outside surface 
54 of the rotating member 5 — sealing — since it overlaps slidably, the sealing nature 
of the lap part is secured, without using a valve seat and a seal ring. 
[0023]The above-mentioned valve explained by drawing 1 can be made with the 
manufacturing method explained as illustration below. Namely, the above-mentioned 
rotating member 5 which becomes with the integral-moulding object of PTFE is 
beforehand fabricated like drawing 8 , and it sets to the metallic mold 100 provided with 
the die surface 101 which can fabricate the outer contour of the valve body 6 for 
injection molding by using the rotating member 5 as the 1st core 110. With this, insert 
the 2nd core 120 of the round bar shape made from metal in the communicating path 
53 with which the rotary valve part 52 of the rotating member 5 is equipped, and 
prevent penetration of molding resin into the communicating path 53, and. The 2nd 
core 120 is set to the metallic mold 100 so that the entrance road 73 and the exit 
passage 74 of the above-mentioned valve body 6 can be fabricated by the 2nd core 
120. It fits into the 2nd core 120 of the above, and the 3rd metal core 130,140 
provided with the die surface for fabricating the inner skin of the above-mentioned 
sleeve parts 63 and 64 is set to the above-mentioned metallic mold 100. 
[0024]The rotating member 5 used as the 1st core 1 10 In this way, with ordinary 
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temperature, To or the molding space S which preheats to the die temperature and is 
formed in the circumference of the 1st core 1 10, the 2nd core 120, and the 3rd core 
130. PFA of the molten state which is molding resin for fabricating the valve body 6 is 
poured in, fixed cool time is set after that, PFA is stiffened, and it removes from the 
metallic mold 100. If it does in this way, the body body part 61, the body 62, and the 
sleeve parts 63 and 64 provided with the entrance road 66 explained by drawing 1 or 
the exit passage 67 will be fabricated as an integral-moulding object of PFA. 
[0025]Since the melting point of PTFE which is the material of the rotating member 5 
used as the 1st core 110 is higher than the melting point of PFA which is a molding 
material of the valve body 6 when such a manufacturing method is performed, the 
valve body 6 is fabricated without both welding in the case of injection molding. And 
since the molding shrinkage of PFA is larger than the molding shrinkage of PTFE, after 
injection molding, It will be certainly stuck to the outside surface 54 of the rotating 
member 5 currently made from PTFE by the internal surface 65 of the valve body 6 
fabricated by PFA, and that is useful to improve the sealing nature in the lap part of 
the internal surface 65 of the valve body 6, and the outside surface 54 of the rotating 
member 5. 

[0026]Although pjpg j s US ed for the material of the rotating member 5 and PFA is 
used for the molding material of the valve body 6 in the manufacturing method of the 
valve explained by the valve explained by drawing 1 , and drawing 8 , It is also possible 
to use the same synthetic resin for the material of the rotating member 5 and the 
valve body 6, and if an identical material is used such, the melting point of both the 
rotating member 5 and the valve body 6 will become the same. And even if the melting 
point of the rotating member 5 and the valve body 6 is the same, when carrying out 
injection molding of the valve body 6, what welds to the rotating member 5 for which 
the molding material of the valve body 6 is used as the 1st core 110 does not happen 
easily. This is because both resin does not weld even if the resin fused to cold resin 
touches. 

[0027]In the manufacturing method of the valve explained by the valve explained by 
drawing 1 , and drawing 8 , it is possible to choose various materials as the material of 
the rotating member 5 or a material of the valve body 6. As a material of the rotating 
member 5, ceramics or metal besides the above-mentioned PTFE can be used, and, 
specifically, one kind of synthetic resin chosen from PP, PE, PPS, PEEK, PES, PA, and 
POM besides the above PFA can be used as a material of the valve body 6. 
[0028]If the maximum Rmax of the surface roughness is processed into 6.3 
micrometers or less when using synthetic resins, such as PTFE, as a material of the 
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rotating member 5, it will check that the above-mentioned advanced sealing nature is 
securable. In using ceramics and metal as a material of the rotating member 5 T If the 
maximum Rmax of the surface roughness is processed into 2.3 micrometers or less, it 
will check that can secure the above-mentioned advanced sealing nature, wear of the 
internal surface 65 of the valve body 6 which is moreover the other party when it 
continues at a long period of time and passage opening and closing are repeated is 
controlled, and seal reliability increases. 

[0029]In the valve adopted and made, the manufacturing method of the valve 
concerning this invention the sealing nature in the lap part of the internal surface 65 
of the valve body 6, and the outside surface 54 of the rotating member 5, It changes 
with size of the supportHrom-under power of the rotating member 5 by the valve 
body 6, and the size of the support-from-under power is related to the molding 
shrinkage and tensile strength of a molding material of the valve body 6. Namely, even 
if molding shrinkage is small, as for the valve body 6 fabricated with the synthetic 
resin with big molding shrinkage, the support-from-under power of the rotating 
member 5 becomes large, as for the valve body 6 fabricated with the synthetic resin 
with conversely big tensile strength by the support-from-under power of the rotating 
member 5 becoming large even if tensile strength is small. In the case of the valve 
used by a semiconductor manufacturing process, it is desirable especially preferred 
that it is not less than 2%, and contraction of the molding material of the valve body 6 
is not less than 4%. Such contraction is fulfilled by using PFA for a molding material. It 
is desirable especially preferred that it is more than 200kg[/cm ] 2 , and the tensile 
strength of the molding material of the valve body 6 is more than 300kg[/cm ] 2 . 
[0030]Next, the concrete numerical value of molding shrinkage and tensile strength is 
shown about the synthetic resin which can be chosen as a material of the valve body 
6. Whether which material is chosen should take into consideration the terms and 
conditions of the use of a valve, economical efficiency, and others, and it should be 
determined suitably. 
[0031] 

Contraction (%) tensile strength (kg/cm 2 ) 

PFA 3-5 300 PP 1-2 400. PE 1-2 150 PPS 0.5-1. 900 PPS (with glass fiber) 0.2-0.5 
1300 PEEK 1 900 PEEK(with glass fiber) 0.5 1700 PES 0.6 800 PES (with glass fiber) 
0.2-0.5 1400 PA 1.5 700 POM 1.5 600[0032]At drawing 1 , the rotary valve part 52 of 
the rotating member 5 illustrates what is called a ball valve formed spherically, and by 
drawing 8 , although the manufacturing method of such a ball valve was illustrated, the 
valve which adopts the manufacturing method of the valve concerning this invention 
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or the valve concerning this invention, and is made is not limited to a ball valve. For 
example, as were shown in drawing 2 and the rotary valve part 52 of the rotating 
member 5 showed what was formed cylindrical, and drawing 3 , the rotary valve part 52 
of the rotating member 5 may be formed in truncated cone form. In drawing 2 and 
drawing 3 , identical codes are given to the portion which ****s into the portion 
explained by drawing 1 , and detailed explanation is omitted. 

[0033]the valve made by the manufacturing method of the valve of this invention or 
the valve of this invention was described above — as — the internal surface 65 of the 
valve body 6, and the outside surface 54 of the rotating member 5 — sealing, although 
the sealing nature of the lap part is secured by overlapping slidably, The measure for 
improving the sealing nature further is explained below. 
[0034]In the measure shown in drawing 4 , the flanges 57 and 57 with 
shaft-orientations pars intermedia of the valve rod 51 circular to two places are 
formed, and the circular recessed groove sections 60 and 60 which hold those flanges 
57 and 57 to the internal surface 65 of the valve body 6 enabling free sliding rotation 
are formed. Also in the measure shown in drawing 5 , it is the same and this thing only 
differs in the shape of the flanges 57 and 57 from the thing of drawing 4 . 
[0035]Since the area of the lap part of the internal surface 65 of the valve body 6 and 
the outside surface 54 of the rotating member 5 will increase rather than the case of 
drawing 1 if the measure shown in drawing 4 or drawing 5 is taken, sealing nature 
improves so much. By moreover taking these measures, the above-mentioned flanges 
57 and 57 and the above-mentioned recessed groove sections 60 and 60 are engaged 
in«the axial direction of the rotating member 5, the sealing sliding rotation of the 
rotating member 5 is attained in the regular position to the valve body 6 by the 
engagement, and, moreover, there is an advantage to which the slip off stop of the 
rotating member 5 is carried out. 

[0036]Other measures for improving sealing nature are shown in drawing 6 . The 
measure shown in the figure to each with the outside surface 54 (specifically 
peripheral face 54b of the valve rod 51) of the rotating member 5 which overlaps the 
internal surface 65 (specifically inner skin 65b of the body 62) and the internal surface 
65 of the valve body 6. The reentrants 82 and 83 of the semicircle shape which has 
two incomes mutually and forms the circular closed space 81 possess, and it is 
slidably stuck to the annular seal material 84 which becomes with the O ring made of 
rubber provided with the elasticity by which housing and holding was carried out to the 
whole peripheral wall surface of this closed space 81 in that closed space 81. The 
valve which took such a measure forms the semicircular-grooves-like reentrant 83 in 
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the outside surface 54 of the rotating member 5 set to the metallic mold 100 as the 
1st above-mentioned core 110 beforehand, Where housing and holding of the half by 
the side of the inner circumference of the annular seal material 84 of a round cross 
section is carried out to the reentrant 83, it can make easily by performing injection 
molding of the valve body 6 explaining drawing 8 . It becomes unnecessary to build the 
annular seal material 84 into the rotating member 5 or the valve body 6 afterwards by 
adopting this manufacturing method. 

[0037]If the closed space 81 is made to carry out housing and holding of the annular 
seal material 84 as mentioned above, the sealing nature between the rotating member 
5 and the valve body 6 will be improved by adhesion with the annular seal material 84 
and the closed space 81. 

[0038]Other measures for improving sealing nature are shown in drawing 7 . When 
adopting the manufacturing method explained by drawing 8 and carrying out injection 
molding of the valve body 6, this thing, The concave 85 which encloses the 
above-mentioned valve rod 51 in the end face inner periphery of the body 62 of the 
valve body 6 which holds the valve rod 51 of the rotating member 5 enabling free 
rotation is fabricated, and the external threaded section 86 is fabricated to the body 
62. And in the valve obtained by fabricating the valve body 6, Housing and holding of 
the annular seal material 87 which becomes the above-mentioned concave 85 with 
the O ring made of rubber, etc. is carried out, The above-mentioned annular seal 
material 87 is compressed by the presser foot part 89 of the cap body 88 which was 
thrust into the above-mentioned external threaded section 86 and with which the 
body 62 was equipped, and the annular seal material 87 is slidably stuck to the 
peripheral face 54b of the valve rod 51, and the groove face side 85a of the concave 
85 by the compression. 
[0039] 

[Effect of the InventionjAs explained above, the valve made by the valve of this 
invention, and the manufacturing method of this invention, Since the valve body 
comprises an integral-moulding object of one synthetic resin and sealing nature is 
moreover secured by the lap of the internal surface of a valve body, and the outside 
surface of a rotating member, part mark are reduced and assembly-operation nature 
and cost are simultaneously improved substantially compared with the conventional 
valve. And such a valve can manufacture now easily and cheaply with the 
manufacturing method of the valve of this invention. 

[Translation done.] 
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